Labelling of the 3D structure of the cardiac L-type voltage-gated calcium channel.
Voltage-gated calcium channels (VGCCs) regulate calcium influx into all excitable cells. In the heart, the main calcium channels are the L-type VGCCs (LTCCs). These are localised to the sarcolemmal membrane, and are hetero-oligomeric complexes comprised of three non-covalently associated polypeptides; alpha1 (CaV1.2), alpha2delta and beta. We recently reported the 3D structure for a monomeric form of the cardiac LTCC1 using electron microscopy and single particle analysis. We also determined the first medium/low resolution structure of a T-type voltage gated calcium channel (CaV3.1) polypeptide. We identified the transmembrane and cytoplasmic domains of the T-type channel using labelling studies to determine the position of the C-terminus. By modelling of the CaV3.1 structure (comparable at these resolutions to CaV1.2) into the cardiac LTCC volume, we were able to delineate the subunit boundaries of the cardiac LTCC, leading to a proposal for a putative orientation of the LTCC with respect to the membrane bilayer. We have now extended these studies to include labelling of the extracellular alpha2 polypeptide using affinity purified antibodies raised against the Von Willebrand Factor A (VWA) domain and calmodulin-gold labelling of the C-terminus of CaV1.2. These data provide further support for the proposed orientation of the 3D structure of the cardiac LTCC.